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Abstract: 

Valve (1) with a through-going axial bore (4), a first spsndle (5) axlafly displaceabfe in the 
bore (4) 9 an elastic/flexible seal (10) placed at the one end surface (8) of the first spindle 
(5), at least two hollow connection branches (7, 8), each of which connects the valve to 
an outer coupling, said first spindle (5) in a first position forming a first annular sealing 
surface (9) between the outer surface of the seal (10) and the Inner bottom (11) of the 
valve body which contains the outlet opening (29), and where the first spindle (5) lies 
coaxlally §ns§de a second axiafly dlsplaceable and hollow spindle (12) lying in the bore 
(4), the end surface of which or parts thereof (13) form a second annular sealing surface 
(14) between the outer surface of the seal (10) and the Inner bottom (11) of the valve body 

at a second position radially from the first annuHar sealsng surface (9). There is hereby 
achieved a valve whereby if Is possible to take samples without any risk of contamination 
of the pHace at which the sampHes are taken, and thus ensure that the sampHes taken will 

be correct. 
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(54) Title: VALVE AND A METHOD OF CLOSING A VALVE 



(57) Abstract 

Valve (1) with a through-going axial 
bore (4), a first spindle (5) axially displaceable 
in the bore (4), an elastic/flexible seal (10) 
placed at the one end surface (6) of the first 
spindle (5), at least two hollow connection 
branches (7, 8), each of which connects the 
valve to an outer coupling, said first spindle (5) 
in a first position forming a first annular sealing 
surface (9) between the outer surface of the seal 

(10) and the inner bottom (1 1) of the valve body 
which contains the outlet opening (29), and 
where the first spindle (5) lies coaxially inside a 
second axially displaceable and hollow spindle 
(12) lying in the bore (4), the end surface 
of which or parts thereof (13) form a second 
annular sealing surface (14) between the outer 
surface of the seal (10) and the inner bottom 

(11) of the valve body at a second position 
radially from the first annular sealing surface 
(9). There is hereby achieved a valve whereby 
it is possible to take samples without any risk of 
contamination of the place at which the samples 
are taken, and thus ensure that the samples 
taken will be correct. 
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VALVE AND A METHOD OF CLOSING A VALVE 

The invention concerns a valve with a through-going axial bore, a first spin- 
dle axially displaceable in the bore, an elastic/flexible seal placed at the one 
5 end surface of the first spindle, at least two hollow connection branches 
each of which connects the valve to an outer coupling, said first spindle in a 
first position forming a first annular sealing surface between the outer sur- 
face of the seal and the inner bottom of the valve body, which contains the 
outlet opening. The invention also concerns a method of closing a valve. 

10 

From EP 468,957 a valve is known for the taking of samples, e.g. within the 
foodstuffs industry, where the bottling of milk, fruit juices and the like is car- 
ried out, and where there is a need for an aseptically-sealing valve for the 
taking of the samples. Such an aseptic seal is also suitable within, for 

15 example, the pharmaceutical industry. The above-mentioned patent publi- 
cation discloses such a valve which can be used for this purpose, but 
where between the spindle lying in the valve housing and the bottom of the 
valve housing, a seating is formed solely by closing against the container 
from which the sample is to be removed. There hereby arises a risk that a 

20 contamination of the seating occurs, whereby bacteria can be transferred in 
connection with the actual taking of the sample, whereby the result of the 
sample-taking is not correct. 

It is thus desirable to provide a valve whereby it is possible to carry out the 
25 sample-taking without any risk of contamination occurring at the place at 
which the sample is taken, and thus that the samples taken are not incor- 
rect. 

This object is achieved with a valve of the kind disclosed in the preamble, 
30 and also where the first spindle lies coaxially inside a second axially dis- 
placeable and hollow spindle lying in the bore, the end surface of which or 
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parts thereof form a second annular sealing surface between the outer 
surface of the seal and the inner bottom of the valve body at a second posi- 
tion radially from the first annular sealing surface. 

5 The manner in which the valve functions is thus that a double sealing is 
achieved between the spindles and the bottom, so that the outermost an- 
nular seating can be disinfected by steam being blown in through one of the 
connection stubs when this outermost seating is not activated and when the 
first seating is activated, i.e. when the inner spindle is at the bottom. This 
10 position will typically be held for a period of a minute, during which the dis- 
infection takes place. Hereafter, the outer seating will be activated by the 
outer spindle moving to the bottom, whereby an annular sealing surface is 
formed around the annular sealing surface of the first seating. 

15 Hereafter, the inner spindle can be drawn back, whereby the inner seating 
is inactivated, after which a sample can be taken by the drawing back of the 
outer seating, in that the bacterial flora which is now on the inner seating 
originates exclusively from the container in which the valve is mounted, 
which means that the sampling which takes place will reflect the correct 

20 condition, and in that the outer seating, as explained above, has been steri- 
lised by means of the steam. 

The spindles can be activated mechanically, but can also be activated by 
means of compressed air, where the controlling of this takes the movement 
25 pattern between the two spindles into account. 

By providing a valve according to the invention and as further disclosed in 
claim 2 and 3, an expedient manner is achieved in which to bring about the 
movement pattern between the first and second spindle. 

30 
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By providing a valve according to the invention and as further disclosed in 
claim 4, it is avoided that the spindles execute a rotating movement, but 
exclusively execute the axial movement, which is of great importance when 
the spindles are at the bottom during the formation of both first and second 
5 seating. 

By providing a valve according to the invention and as further disclosed in 
claim 5 and 6, the possibility is achieved of activating the spindles mecha- 
nically. 

10 

By providing a valve according to the invention and as further disclosed in 
claim 7 and 8, it is achieved that the two seatings are well-defined and with 
a well-defined separation. 

15 The invention also concerns a method as disclosed in claim 9 and 10, by 
which method it is achieved that there does not occur a transfer of bacteria 
between the samples which are taken. 

The invention will now be explained in more detail with reference to the 
20 drawing, where 

fig. 1 shows a valve according to the invention shown in section, 
where both seatings are inactive, 

25 fig. 2 shows the valve shown in fig. 1, where only the innermost 

seating is active, 

fig. 3 shows the valve shown in fig. 1 , where both the outer seat- 
ing and the inner seating are active, 

30 
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fig. 4 shows the valve shown in fig. 1 , where only the outer sea 
ting is active, 

fig. 5a is a sectional view of the outer spindle, 

fig. 5b shows the periphery of the outer spindle, where the slots 
are disposed and in unfolded perspective, 

fig. 6a shows a sectional view of the inner spindle, 

fig. 6b shows the periphery of the inner spindle, where the slots 
are disposed and in unfolded perspective, and 

fig. 7 shows a sectional view of the auxiliary housing. 

Figs. 1-4 show an example embodiment of a valve 1 seen in section, which 
comprises a valve housing shell 2 connected with bolts to a valve body 3. 
The valve housing shell 2 and valve body have a bore 4 in their centre axis, 
and in which bore there is disposed a solid first spindle 5, said first spindle 
5 being axially parallel with the bore 4, and where said first spindle 5 lies in 
a hollow second spindle 12 which is axially parallel with the remainder. The 
spindles are axially moveable in the bore. 

The valve 1 further comprises preferably two connection stubs, a first con- 
nection branch 7 and a second connection branch 8 lying diametrically op- 
posite to the first connection branch 7, and which are possibly connected to 
an element for the taking of samples, for example a bottle where the one is 
concerned, and where the second is concerned to e.g. steam which is 
blown in for the disinfection of the valve. 
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When the spindles are in the bottom position, an annular passage is hereby 
formed between the two connection branches 7, 8. 

Between the spindles and the valve housing shell 2 there is provided an 
5 auxiliary housing 21, the inner surface of which is congruent with the outer 
surface of the second spindle 12. Opposite this auxiliary housing, and at the 
end surfaces 6, 13 of the first and second spindles, there is mounted a seal 
10 of a flexible and elastic material, which seal can form a sealing closure 
between the spindles on the one side and the outlet opening 29 of the valve 
10 1 on the other side, which outlet opening 29 lies in the bottom 11 of the 
valve body and is parallel with the axis of the bore. 

Under the lower end edge 25 of the auxiliary housing there is mounted a 
bush 26, under which a coil spring 24 is inserted coaxially with the first and 
15 second spindle. 

Fig. 1 shows the case in which both spindles are at a maximum distance 
away from the opening 29, whereby there is free passage between the 
stubs 7, 8 to the valve opening 29. 

20 

Fig. 2 shows activation of the first spindle 5, which is pressed to the bottom, 
whereby the valve seal 10 lies up against the bottom 11 of the valve body 
and forms a first seating 9 which is an annular sealing surface surrounding 
the valve opening 29. Hereafter, the second spindle 12 is activated, this 

25 being a hollow cylinder in which the first spindle is disposed, and where by 
an axial movement said second spindle is pressed with its end surface 
against the bottom 1 1 of the valve body, whereby the seal which surrounds 
this spindle is pressed against the bottom 1 1 of the valve body and forms a 
new annular sealing surface, designated the second annular sealing sur- 

30 face 14, which lies in a radial manner to the first. This is shown in fig. 3. 
Between these two sealing surfaces thus formed, the seal is expediently 
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provided with a groove 27, whereby a well-defined demarcation of the two 
seatings takes place. The seal can be configured as a membrane, for 
example as disclosed in EP 468,957. The seal can also be effected by two 
O-rings or the like lying coaxially. 

5 

The seal/membrane ensures that there is a tight closure towards the rest of 
the valve in the area over the two connection branches 7, 8. 

Fig. 4 shows the situation where the first spindle 5 is drawn back, whereby 
10 the first annular sealing surface 9 is inactivated, and whereby there is only 
the second annular sealing surface 14. 

As shown in figs. 5-6, the movement pattern between the two spindles ari- 
ses by said spindles being provided with both vertical and helical 

15 slots/recesses. At the upper end and opposite that end at which the seal is 
placed, in the wall of the outer spindle 12, which is configured as a cylinder 
with walls of 1-2 mm, there is formed a through-going slot 16 with a breadth 
of a few mm, and which slot extends in a slightly helical manner, in the 
sense that the first third part of the slot in the unfolded plane extends at a 

20 slight angle upwards, corresponding to approx. 5° to the horizontal plane. 
Thereafter, for the next third part the slot extends horizontally, and for the 
last third part it angles down towards the seal forming an angle of approx. 
20° to the horizontal. The way in which this slot extends is shown in fig. 5b, 
where the spindle is "folded out". This section also shows the slot 18 exten- 

25 ding vertically from the upper end edge, and at a distance from this corre- 
sponding approx. to the lower end of the helical slot. 

The corresponding slot 15 in the inner spindle is seen in fig. 6b, the wall of 
this spindle similarly comprising a slot with a length which extends for ap- 
30 prox. Z A of the periphery of the spindle and with a depth in the solid spindle 
of approx. 1-2 mm. Unlike the slot in the outer spindle, this slot extends in 
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another manner, in that the first third part extends horizontally, the next 
third part extends at a slight angle to the horizontal and downwards towards 
the seal corresponding to approx. 5°, and where the last third part angles 
down more sharply towards the seal and corresponding to approx. 15-20° 
5 to the horizontal. Moreover, in this spindle there is also a vertically-exten- 
ding slot 17 with the same length as that seen indicated in the outer spin- 
dle. 

The object of the vertical slots is to ensure that the spindles do not describe 
10 a rotating movement with their axial movements. With reference to fig. 2, 
the axial movement is brought about by the helical slot 15 in the inner 
spindle being connected by a pin to the corresponding helical slot 16 in the 
outer spindle, said helical slot 16 in turn being connected to the auxiliary 
housing 21 where the pin is possibly led through a circular hole 22. The pin 
15 does not extend through the valve housing shell, and is a loosely-mounted 
pin. On the opposite side, a second pin 20 is placed in a vertical slot and 
engages in the vertical slot 17 in the inner spindle, in the vertical slot in the 
outer spindle 18 and finally in the horizontal slot 22 in the auxiliary housing 
21 , which also comprises a vertical slot 23. The pin is fastened to the valve 
20 housing shell 2, or extends through this, in that the pin can be formed as a 
screw. 

The auxiliary housing 21 has a cylindrical rod 30 which extends in exten- 
sion of the axis of the bore and protrudes out of an opening in the valve 

25 housing shell 2, and when a turning of the auxiliary housing 21 is effected 
by the turning of a knob 31, these forces will be transferred via the pins to 
both the outer and the inner spindle, which due to the mutual positioning, 
dimensions and angles of the slots will describe the movements indicated in 
figs. 1-4, and where the vertical slots ensure that no rotation takes place 

30 between the two spindles, but exclusively axial movements. 
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The movement pattern between the two spindles can also be brought about 
by means of compressed air which is activated by a control mechanism 
which ensures the desired movement pattern. In this case the spindles are 
not configured with slots, and the auxiliary housing becomes superfluous. In 
5 this case it is important that tight seals are provided between the individual 
components. 

The valve 1 will thus be mounted with its valve body 3 on the container from 
which a sample is desired to be taken, and where the valve will effect a clo- 
10 sure out towards the outside. A sample will be taken via one of the connec- 
tion stubs, and a disinfection of the interior of the valve will be effected via 
the second connection stub, preferably by means of steam. The starting 
point for the use of the valve will thus be fig. 1 , which shows the valve inac- 
tive with free communication to the inside of the container. 

15 

Fig. 2 shows how the inner seating 9 is activated and effects a closing-off of 
the insides of the container. In this position, the annular sealing surface 14 
can be disinfected by the spraying-in of steam. This position will typically be 
held for approx. one minute. Thereafter, the sealing surface 14 can be acti- 
20 vated, whereby a closing-off of the inner sealing surface 9 or first seating 
takes place as shown in fig. 3. 

Finally, as shown in fig. 4, the inner spindle is brought to the drawn back 
position, whereby there is a free inwards communication. Hereafter, the 

25 inner and the outer spindles are brought into their most withdrawn positions 
as shown in fig. 1 , and whereby it is now possible for the sample to be ta- 
ken, and this sampling is not contaminated in that the outer seating has had 
the inner seating closed-off, and in that the inner seating has been active 
during the sterilisation of the outer seating, which means that no transfer of 

30 bacteria occurs from the taking of one sample to the taking of the next. 
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Fig. 7 shows a sectional view of the auxiliary housing 21 , in which there is a 
vertical slot 23 which in length corresponds to the spindle slots, and an an- 
nular, through-going slot 22 in the wall and extending for approx. % of the 
periphery, and which lies at the same level all the way around. 
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CLAIMS 

1. Valve (1) with a through-going axial bore (4), a first spindle (5) axially 
displaceable in the bore (4), an elastic/flexible seal (10) placed at the one 
end surface (6) of the first spindle (5), at least two hollow connection 
branches (7, 8), each of which connects the valve to an outer coupling, said 
first spindle (5) in a first position forming a first annular sealing surface (9) 
between the outer surface of the seal (10) and the inner bottom (1 1) of the 
valve body which contains the outlet opening (29), characterised in that 
the first spindle (5) lies coaxially inside a second axially displaceable and 
hollow spindle (12) lying in the bore (4), the end surface of which or parts 
thereof (13) form a second annular sealing surface (14) between the outer 
surface of the seal (10) and the inner bottom (11) of the valve body at a 
second position radially from the first annular sealing surface (9). 

2. Valve according to claim 1, characterised in that the surface of the first 
spindle (5) is configured with an outer annular slot (15) for approx. % of its 
periphery. 

3. Valve according to any of the foregoing claims, characterised in that 
approx. Va of the wall of the second spindle (12) is configured with an an- 
nular slot (16), said slot (16) extending through the wall, and in that a loose 
pin (19) is placed in the slot (16) and engages in the slot (15) in the first 
spindle. 

4. Valve according to any of the foregoing claims, characterised in that 
the first (5) and the second (12) spindle are each configured with a vertical 
slot (17, 18), said vertical slot (18) in the second spindle extending through 
the wall, and in which slot a pin (20) is placed, said pin (20) being in firm 
connection with the valve housing shell (2) of the valve (1 ) and engaging in 
the slot (17) in the first spindle via the slot (18) in the second spindle. 
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5. Valve according to any of the foregoing claims, characterised in that an 
auxiliary housing (21) is mounted between the valve housing shell (2) of the 
valve and the second spindle (2). 

6. Valve according to any of the foregoing claims, characterised in that a 
helical spring (24) is inserted coaxially with the first (5) and second spindle 
(12). 

7. Valve according to any of the foregoing claims, characterised in that 
the seal (10) between the first (9) and second seating (14) is configured 
with an annular recess/groove (27). 

8. Valve according to claims 1-6, characterised in that the seal comprises 
two coaxial O-rings. 

9. Method for the closing of a valve with a through-going axial bore, a first 
spindle axially displaceable in the bore, an elastic/flexible seal placed at the 
one end surface of the first spindle, at least two hollow connection 
branches, each of which connects the valve to an outer coupling, said first 
spindle moving in an axial movement towards the bottom of the inner body 
of the valve in bringing about a first position, in which position a first seating 
forms an annular sealing surface between the outer surface of the seal and 
the inner bottom of the valve body, characterised in that the valve further 
comprises a second spindle, in which spindle the first spindle is disposed, 
and in that the second spindle is subsequently moved downwards into its 
bottom position by an exclusively axial movement for the formation of a 
second seating in a second position. 

10. Method according to claim 9, characterised in that the inner spindle is 
subsequently drawn back to bring about a third position, in which position 
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only the second seating is active, and a subsequent drawing back of the 
outer spindle brings about a fourth position, in which position both the first 
seating and the second seating are inactive. 
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FIG. I, 
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